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Description 

[0001] The invention relates to a record carrier ac- 
cording to the preamble of claim 1 . Each information lay- 
er may comprise information independently of the infer- 5 
mation contents of other information layers. The infor- 
mation layers may coincide or be separated from each 
other by a spacer layer. The invention also relates to a 
scanning device for scanning such record carrier. Dur- 
ing scanning, information can be written, read or erased. 10 
[0002] A record carrier of the type described above is 
known from European Patent Application EP 0 426 409 
A2. The known record carrier is an optical disc compris- 
ing a plurality of recording layers arranged in the thick- 
ness direction. Each recording layer comprises an iden- « 
tification section storing an address of the recording lay- 
er, which the identification section belongs to. A light 
beam for data recording of data production can be fo- 
cused on one of the recording layers. To find a specific 
layer, the position of the focus of the light beam is 20 
changed over a range comprising maximal all recording 
layers. Each time the position of the focus passes a lay- 
er, a focussing error signal such as a zero cross point is 
generated. By counting the number of zero cross points 
with respect to a reference layer, a desired layer with a 25 
ordinal or ranking number with respect to the reference 
layer is found when the number of zero cross points 
equals the ordinal or ranking number of the desired lay- 

[0003] The total number of recording layers can only 30 
be established by counting the total number of zero 
cross points when changing the position of the focus 
over the entire range. This requires special circuitry 
such as zero cross detection means and counter 
means. Further the result may be error prone as it de- 35 
pends on a measurement. 

[0004] European Patent Application EP 0 51 7 490 A2, 
which is used for the two-part form delimitation, de- 
scribes a record carrier having a first and second data 
surface, the first data surface having header information 40 
on the number of surfaces. However, to determine a 
specific surface, a device will have to count the number 
of surfaces, by detecting the error signal. This proves to 
be time consuming. 

[0005] However, it is an object of the invention to find 45 
the number of information layers in a more convenient 
and faster way. In accordance with a first aspect of the 
invention, the record carrier according to the invention 
is characterized according to the characterizing part of 
claim 1. so 
[0006] With this information, a scanning device imme- 
diately knows, by simply reading a control block of only 
one layer, the number of information layers being 
present. 

[0007] A particular embodiment of the record carrier 55 
according to the invention is characterized in that the 
blocks substantially have the same physical location in 
the plane of the different layers. Consecutive blocks of 



2 

information can quickly be read one after the other by 
moving the scanning head to the next information layer 
over a relatively small distance in the plane of the infor- 
mation layer. 

[0008] In a special embodiment of the record carrier 
according to the invention, at least one of the blocks 
comprises a sub-block having a global indication about 
user information stored in the layers. With this informa- 
tion it can be determined in which information layer the 
information to be read is stored, whereafter the block 
with the control information on this layer can be read so 
as to determine the position of the information on the 
indicated layer. 

[0009] The invention also relates to scanning device 
for scanning a record carrier according to the invention. 
According to the invention, this device according to the 
pre-amble of claim 5, is characterized according to the 
characterizing part of claim 5. The number of informa- 
tion layers thus being determined in a convenient way. 
[0010] These and other aspects of the invention will 
be apparent from and elucidated with reference to the 
embodiment described hereinafter. 
[0011] In the drawings: 

Fig. 1 shows a record carrier having two information 
layers according to the invention, 
Fig. 2 shows a record carrier and a scanning device, 
Fig. 3 shows information areas of two superjacent 
information layers, 

Fig. 4 shows a division of a control block, and 
Fig. 5 shows a flow chart for reading a record carrier. 

[0012] Fig. 1 shows a disc-shaped record carrier 1. 
The elevational view shows one of the information lay- 
ers of the record carrier, with an information area 2 
bounded by a circular inner edge 3 and a circular outer 
edge 4. The information can be stored in, for example 
circular or spiral tracks in the information layer, in which 
the information is sequentially ordered from the inner 
edge to the outer edge of the information area, or con- 
versely. The information may be divided, for example 
into sectors in which the ordinal number of the sectors 
increases from the inner edge to the outer edge. 
[0013] Fig. 2 is a cross-section of the record carrier 1 
and a scanning head of a scanning device 10 for opti- 
cally scanning the information stored in the record car- 
rier. The record carrier 1 has a transparent substrate 5 
provided with a first information layer 6 and a second 
information layer 8 parallel thereto, separated by a 
transparent spacer layer 7. Although only two informa- 
tion layers are shown in this embodiment of the record 
carrier, the number of information layers may be more 
than two. The spacer layer may be omitted so that the 
first and second information layers coincide. By storing 
the information in the first and second layers in a differ- 
ent manner in this case, the information in the first and 
second layers can be distinguished during reading. The 
information in the first layer may be stored, for example 
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in a phase structure, while the information in the second 
information layer is stored in a magnetization structure. 
It is also possible to store the two types of information 
in areas which must be read at different wavelengths. 
[0014] The scanning device 10 comprises a radiation 5 
source 1 1 , for example a diode laser which generates a 
radiation beam 12. The radiation beam is formed to a 
focusing spot 15 via a beam splitter 13, for example a 
semitransparent plate, and a lens system 14, for exam- 
ple an objective lens. The focusing spot can be placed 10 
on any desired information layer by moving the objective 
lens 14 along its optical axis, as is denoted by the arrow 
16. Since the first information layer 6 is partially trans- 
missive, the radiation beam can be focused through this 
layer on the second information layer 8. By rotating the 15 
record carrier 1 about its centre and by displacing the 
focusing spot in a direction perpendicular to the tracks 
in the plane of the information layer, the entire informa- 
tion area 2 of an information layer can be scanned by 
the focusing spot. The radiation reflected by an informa- 20 
tion layer is modulated by the stored information into, 
for example intensity or direction of polarization. The re- 
flected radiation is guided by the objective lens 14 and 
the beam splitter 13 towards a detection system 17 
which converts the incident radiation into one or more 25 
electric signals. One of the signals, the information sig- 
nal, has a modulation which is related to the modulation 
of the reflected radiation, so that this signal represents 
the information which has been read. Other electric sig- 
nals indicate the position of the focusing spot 15 with 30 
respect to the track to be read. The latter signals are 
applied to a servosystem 18 which controls the position 
of the objective lens 14 and hence the position of the 
focusing spot 15 in the plane of the information layers 
and perpendicularly thereto in such a way that the fo- 35 
cusing spot follows the desired track in the plane of an 
information layer to be scanned. 
[001 5] Fig. 3 shows diagrammatically the information 
area 2 of the information layer 6 in the form of a straight 
line 20 which extends from the inner edge 3 to the outer 40 
edge 4. The line 21 shown above it represents the in- 
formation area 2' of the information layer 8, extending 
from an inner edge 3' to an outer edge 4'. Superjacent 
parts of the lines 20 and 21 are also superjacent in the 
record carrier 1 . At the start of information area 2, i.e. 45 
the side of the inner edge 3 of line 20, a control area 22 
is reserved for storage of control information. The user 
information is stored in the area located between the 
control area 22 and the outer edge 4. The direction in 
which the user information is stored is denoted by the so 
arrow 23. According to the invention, a control area 24 
located above the control area 22 is also reserved in the 
information area 2'. The user information is stored in the 
area between the outer edge 4' and the control area 24, 
the information being sequentially ordered in a direction 55 
denoted by an arrow 25 which has a direction opposite 
to that denoted by arrow 23. The opposite direction of 
ordering can be realised by providing the information 



layer 6 with a spiral, outwardly extending track and by 
providing the information layer 8 with a spiral, inwardly 
extending track. The user information can then be read 
by scanning the information area 2 of the information 
layer 6 from the inner edge 3 to the outer edge 4, dis- 
placing the focusing spot from the information layer 6 to 
the information layer 8, and scanning the information ar- 
ea 2' from the outer edge 4' to the inner edge 3'. The 
information, ordered in the opposite direction, in the in- 
formation layers 6 and 8 can be read rapidly one after 
the other because the focusing spot can be displaced 
reasonably rapidly from the one to the other information 
layer in comparison with a displacement of the focusing 
spot from the outer edge of one information layer to the 
inner edge of another information layer. In the latter dis- 
placement, the time required to change the rotational 
speed of the record carrier, if this record carrier is of the 
constant linear velocity type, should also be taken into 
account. 

[0016] The control area 22 comprises various blocks 
with control information, also referred to as control 
blocks, each having the same contents. Three of such 
blocks 26, 27, 28 are shown in the embodiment of Fig. 
3. The block is stored three times so as to be able to 
read the contents in one of the two other blocks if the 
contents of a block are unreadable because it contains 
more errors than can be restored by means of a possibly 
present error-correcting circuit and an error-conrecting 
code stored on the record carrier. The control area 24, 
located according to the invention above the control ar- 
ea 22, also comprises three control blocks 29, 30 and 
31 with control information for the information layer 8, 
the information within a block being sequentially ordered 
in the direction of the arrow 25. 
[0017] Fig. 4 diagrammatically shows the division of 
the control block 26 for the first information layer 6. The 
block 26 comprises a first sub-block 32 with information 
about the record carrier as a whole. The information may 
comprise a type indication of the record carrier, an indi- 
cation of the number of information layers and the 
number of blocks of user information in the record car- 
rier, parameters for the radiation beam for writing and 
reading, information about encryption of the stored in- 
formation, a table of contents with a global indication of 
the user information stored in each layer, data relating 
to a group of record carriers of which this record carrier 
forms part, and indications of the publisher and manu- 
facturer. 

[0018] A second sub-block 33 of the control block 26 
comprises information about the information layer on 
which this block is written. It has, inter alia an indication 
of the ordinal number of the layer, the number of blocks 
with user information on the layer and an indication of 
the type of user information. 

[0019] A third sub-block 34 of the control block 26 
comprises a table of contents of the information layer 
on which the control block has been written. The table 
of contents indicates the initial and final address of each 
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block of associated user information, a short indication 
of the user information in each block or an address hav- 
ing such an indication. 

[0020] A fourth sub-block 35 of the control block 26 
comprises a reallocation table in which reference ad- 
dresses are mentioned for unwritable and unreadable 
sectors in the information layer. The fourth sub-block is 
only necessary on writable media. The control block 26 
on the first information layer 6 comprises all of said sub- 
blocks, while the control blocks on other information lay- 
ers comprise the second, third and possibly fourth sub- 
blocks. The other information layers may also comprise 
a first sub-block. 

[0021] The scanning device 10 shown in Fig. 2 is suit- 
able for sequentially reading the blocks of control infor- 
mation before reading the user information. To this end 
the scanning device comprises means for causing the 
focusing spot to follow a track, for example in the form 
of the above-mentioned servosystems, and to displace 
the focusing spot from one to the other information layer. 
The last-mentioned displacement of the focusing spot 
can be realised by means of the servosystem which re- 
tains the focusing spot on an information layer. 
[0022] The means also comprise a control unit 36 
which controls, inter alia the servosystem 18. The con- 
trol unit operates in accordance with a control program 
which controls the scanning device in such a way that 
after correct reading of a control block in the information 
layer 6 the user information in this layer is not read first, 
but the focusing spot is displaced towards the informa- 
tion layer 8 in which it reads a control block for this layer. 
The flow chart of such a control program is shown in Fig. 
4 for reading blocks of user information on a record car- 
rier according to the invention. In a first step 37, the fo- 
cusing spot 15 is placed on the first information layer 6 
via the servosystem 18. In a second step 38, the infor- 
mation in the control block 26 on this layer is read. The 
information comprises the total number of layers N and 
the ordinal number i of the instantaneously read layer. 
If i * N, i.e. all layers have not been read yet, the focusing 
spot is placed in step 39 on the next information layer 
and the associated control block is read. If i=N, all con- 
trol information has been_read. With reference to the 
information in all control blocks which have been read, 
it is determined in step 40 which information layer com- 
prises the first block of user information to be read. In 
step 41 , the focusing spot is placed on the relevant in- 
formation layer and in step 42 it is placed on the location 
of the block of user information in this layer, whereafter 
the information in the block is read. If more blocks with 
user information must be read, the control program re- 
turns to step 40 so as to determine the location of the 
next block from the control information which has al- 
ready been read. 

[0023] The control program may also be used for writ- 
ing and erasing information in the record carrier. During 
writing it is determined in step 40 where and on which 
information layer the block of user information can be 



written. When subsequently sectors have to be reallo- 
cated during writing in said area due to defects in the 
record carrier, the relevant addresses can be noted in 
the reallocation table of the control block of the written 
5 layer. During erasing, it is determined in step 40 where 
and on which layer the information to be erased has 
been written, whereafter the relevant area is erased. 
[0024] In many scanning devices, the focusing spot is 
displaced in the radial direction of the record carrier by 
10 means of a two-stage displacement system which forms 
part of the servosystem 18. The first stage is a relatively 
slow and large displacement of a slide, the second stage 
is a relatively small and rapid displacement of the ob- 
jective lens 14 in the radial direction. For rapid reading 
15 of a control block, the radial dimension of a block and 
preferably the control area is smaller than the maximum 
radial displacement of the focusing spot 15 caused by 
the objective lens. This maximum displacement is usu- 
ally of the order of 1 00 um. At a given radius of the con- 
20 trol area, the distance between the tracks and informa- 
tion density in the tracks of the record carrier 1 , this 
yields a content of approximately 1 megabyte per con- 
trol block. If the control information of all information lay- 
ers should be stored in a single block of 1 megabyte on 
25 the information layer 6, it will be evident that space prob- 
lems are produced in the block when a large number of 
layers is used. The invention solves this problem by 
placing the control information associated with an infor- 
mation layer in a block on the information layer itself. 
30 The division of other information layers and hence the 
size of the area for user information can now be inde- 
pendent of the number of information layers. 
[0025] It will be evident that said mode of storing in- 
formation is not limited to record carriers in which control 
35 blocks are provided in the manner described hereinbe- 
fore, and is neither limited to record carriers which are 
only suitable to be read by means of a single scanning 
head. 

[0026] It will also be evident that the use of the inven- 
40 tion is not limited to disc-shaped record carriers but is 
also suitable for, for example rectangular record carriers 
such as memory cards. Although the invention has been 
explained with reference to an optical record carrier, it 
will be evident that the invention may alternatively be 
45 used for any type of multilayer record carrier which can 
be read by means of a single scanning head. 



Claims 

1. A record carrier (1) of the optical type, comprising 
a transparent substrate (5) and a number of sub- 
stantially parallel information layers (6,8), adapted 
to be scanned by means of a radiation beam (12) 
of a single optical scanning head (10) from the sub- 
strate (5) side, each layer (6,8) comprising a block 
of control information (26,27,28,29,30,31) having 
information for scanning said layer (6,8), charac- 
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terized in that the block (26, 27, 28, 29, 30, 31) of 
an information layer (6,8) has an indication about 
the number of information layers (6,8) recorded in 
the record carrier (1 ) and an indication of the ordinal 
number of the layer. 

2. A record carrier (1 ) as claimed in claim 1 , charac- 
terized in that the blocks (26,27,28,29,30,31) sub- 
stantially have the same physical location (22,24) 
in the plane of the different layers (6,8) 

3. A record carrier (1 ) as claimed in claim 2 or 3, char- 
acterized in the at least one of the blocks (26) com- 
prises a sub-block (32) having a global indication 
about user information stored in the layers (6,8). 

4. A record carrier (1 ) as claimed in any one of the pre- 
ceding claims, characterized in that said record 
carrier (1) is disc-shaped. 

5. A device for scanning a record carrier (1) of the op- 
tical type as claimed in any one of the preceding 
claims, the device comprising single optical scan- 
ning means (10) for focusing a radiation beam (12) 
on an information layer (6,8), the scanning means 
(10) comprising 

a radiation source (11) for generating the radi- 
ation beam (12), 

a lens system (14) for focusing the radiation 
beam (12) on a focusing spot (15), 
servo means (18) for controlling the lens sys- 
tem (14) to position the focusing spot (15) of 
the radiation beam (12) on an information layer 
(6,8), 

detection means (17) for converting reflected 
radiation to electric signals and 
a control unit (36) for controlling the servo 
means (18), characterized in that the control 
unit (36) is adapted to control the servo means 
(18) to position the focusing spot (15) on an in- 
formation layer (6,8) to determine the total 
number of information layers (6,8) and the or- 
dinal number of the layer by reading a block of 
control information (26, 27, 28, 29, 30, 31) com- 
prising an indication of the number of informa- 
tion layers (6,8) and the ordinal number of the 
layer in the record carrier (1). 



Patentanspriiche 

1 . Aufzeichnungstrager (1 ) vom optischen Typ, mit ei- 
nem transparenten Substrat (5) und einer Anzahl 
nahezu paralleler Informationsschichten (6, 8), aus- 
gebildet, urn mit Hilfe eines Strahlungsbundels (12) 
eines einzelnen Abtastkopfes (10) von der Seite 
des Substrats (5) aus abgetastet zu werden, wobei 



jede-Schicht (6, 8) einen Block mit Steuerinforma- 
tion (26, 27, 28, 29, 30, 31 ) umfasst, die Information 
zum Abtasten der genannten Schicht (6, 8) auf- 
weist, dadurch gekennzeichnet , dass der Block 
5 (26, 27, 28, 29, 30, 31 ) einer Informationsschicht (6, 

8) eine Angabe zur Anzahl von in dem Aufzeich- 
nungstrager (1) aufgezeichneten Informations- 
schichten (6, 8) und eine Angabe der Ordnungszahl 
der Schicht aufweist. 

10 

2. Aufzeichnungstrager (1) nach Anspruch 1, da- 
durch gekennzeichnet , dass die Blocke (26, 27, 
28, 29, 30, 31) im Wesentlichen den gleichen phy- 
sikalischen Ort (22, 24) in der Ebene der verschie- 

15 denen Schichten (6, 8) haben. 

3. Aufzeichnungstrager (1) nach Anspruch 1 Oder 2, 
dadurch gekennzeichnet, dass zumindest einer 
der Blocke (26) einen Teilblock (32) umfasst, der ei- 

20 ne globale Angabe zur in den Schichten (6, 8) ge- 
speicherten Benutzerinformation aufweist. 

4. Aufzeichnungstrager (1 ) nach einem der vorherge- 
henden Anspruche, dadurch gekennzeichnet , 

25 dass der genannte Aufzeichnungstrager (1) plat- 
tenfbrmig ist. 

5. Einrichtung zum Abtasten eines Aufzeichnungstra- 
gers (1 ) vom optischen Typ nach einem der vorher- 

30 gehenden Anspruche, wobei die Einrichtung einzel- 
ne optische Abtastmittel (10) zum Fokussieren ei- 
nes Strahlungsbundels (12) auf einer Informations- 
schicht (6, 8) umfasst, wobei die Abtastmittel (10) 
umfassen 

35 

eine Strahlungsquelle (11) zum Erzeugen des 
Strahlungsbundels (12), 
ein Linsensystem (14) zum Fokussieren des 
Strahlungsbundels (12) auf einem Fokusfleck 

40 (15), 

Servomittel (18) zum Steuern des Linsensy- 
stems (14), urn den Fokusfleck (15) des Strah- 
lungsbundels (12) auf einer Informations- 
schicht (6, 8) zu positionieren, 

45 - Detektionsmittel (17) zum Umwandeln von re- 
flektierter Strahlung in elektrische Signale und 
eine Steuereinheit (36) zum Steuern der Ser- 
vomittel (18), dadurch gekennzeichnet , dass 
die Steuereinheit (36) ausgebildet ist, urn die 

so Servomittel (18) fur das Positionieren des Fo- 

kusflecks (15) auf einer Informationsschicht zu 
steuern, urn durch Lesen eines Blockes (26, 27, 
28, 29, 30, 31) mit Steuerinformation, die eine 
Angabe der Anzahl Informationsschichten (6, 

55 8) und der Ordnungszahl der Schicht in dem 

Aufzeichnungstrager (1) umfasst, die Gesamt- 
zahl Informationsschichten (6, 8) und die Ord- 
nungszahl der Schicht zu bestimmen. 
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1 . Support d'enregistrement (1 ) du type optique, com- 
prenant un substrat transparent (5) et un nombre 
determine de couches d'information pratiquement s 
paralleles (6, 8), concues pour etre balayees a I'aide 
d'un faisceau de rayonnement (12) d'une seule tete 

de balayage optique (1 0) a partir de la face de subs- 
trat (5), chaque couche (6, 8) comprenant un bloc 
d'information de commande (26, 27, 28, 29, 30, 31) 10 
presentant de I'information pour le balayage de la- 
dite couche (6, 8), caracterise en ce que le bloc 
(26, 27, 28, 29, 30, 31) d'une couche d'information 
(6, 8) presente une indication concernant le nombre 
de couches d'information (6, 8) enregistrees dans 15 
le support d'enregistrement (1) et une indication 
concernant le nombre ordinal de la couche. 

2. Support d'enregistrement (1 ) selon la revendication 

1 , caracterise en ce que les blocs (26, 27, 28, 29, 20 
30, 31 ) presentent pratiquement le meme emplace- 
ment physique (22, 24) situe dans le plan des diffe- 
rentes couches (6, 8). 

3. Support d'enregistrement (1) selon la revendication 25 
2 ou 3, caracterise en ce qu'au moins I'un des 
blocs (26) comprend un bloc partiel (32) presentant 
une indication globale concernant I'information de 
I'utilisateur stockee dans les couches (6, 8). 

4. Support d'enregistrement (1 ) selon I'une des reven- 
dications precedentes, caracterise en ce que ledit 
support d'enregistrement (1) est en forme d'un dis- 
que. 

35 

5. Dispositif pour le balayage d'un support d'enregis- 
trement (1) du type optique comme revendique 
dans I'une des revendications precedentes, lequel 
dispositif est muni d'un seul moyen de balayage op- 
tique (10) pour la focalisation d'un faisceau de 40 
rayonnement (12) sur une couche d'information (6, 

8), les moyens de balayage (10) comprenant 

une source de rayonnement (11) servant a en- 
gendrer le faisceau de rayonnement (12), « 
un systeme de lentilles (14) pour la focalisation 
du faisceau de rayonnement (12) sur un endroit 
de focalisation (15), 

des servo-moyens (18) pour la commande du 
systeme de lentilles (14) afin de positionner so 
I'endroit de focalisation (15) du faisceau de 
rayonnement (12) sur une couche d'informa- 
tion (6, 8), 

des moyens de detection (17) permettant de 
convertir le rayonnement reflechi en signaux 55 
electriques et une unite de commande (36) 
pour la commande des servo-moyens (1 8), ca- 
racterise en ce que I 'unite de commande (36) 



est concue pour commander les servo-moyens 
(18) afin de positionner I'endroit de focalisation 
(1 5) sur une couche d'information (6, 8) afin de 
determiner le nombre total de couches d'infor- 
mation (6, 8) et le nombre ordinal de la couche 
pendant la lecture d'un bloc d'information de 
commande (26, 27, 28, 29, 30, 31 ) comprenant 
une indication concernant le nombre de cou- 
ches d'information (6, 8) et le nombre ordinal 
de la couche dans le support d'enregistrement 
(1). 
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